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Processless, laser imageable lithographic printing plate 



(57) A lithographic printing surface is prepared us- 
ing a thermal lithographic printing plate which requires 
no chemical development to remove areas of the im- 
aged plate. The processless thermal lithographic print- 
ing plate has a sheet substrate; a hydrophilic layer on 
the sheet substrate; and a thermally sensitive imaging 
layer on the hydrophilic layer. The hydrophilic layer con- 
tains at least about 30 weight % of an aluminosilicate, 



or clay, and preferably has an exterior surface which is 
micro-porous. The imaging layer preferably is micro-po- 
rous. The Imaging layer is exposed imagewise using in- 
frared laser radiation to produce an imaged layer. The 
imaged layer is treated with a conditioner liquid to pro- 
duce a lithographic printing surface. The conditioner liq- 
uki can be a fountain solution containing an amphoteric 
surfactant. 
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Description 

[0001] This invention relates to negativ -working, 
th rmally imageable, lithographic printing plat s and 
their process of use. More particularly, this invention re- 
lates to lithographic printing plates which can be digitally 
imaged by infrared laser light. 

[0002] Conventional lithographic printing plates typi- 
cally have a radiation sensitive, oleophilic image layer 
coated over a hydrophilic underlayer. The plates are Im- 
aged by image wise exposure to actinic radiation to pro- 
duce exposed areas which are either soluble (positive 
working) or insoluble (negative working) in a developer 
liquid. During development of the imaged plate, the sol- 
uble areas are removed by the developer liquid from un- 
derlying hydrophilic surface areas to produce a finished 
plate with ink receptive oleophilic image areas separat- 
ed by complimentary, fountain solution receptive hy- 
drophilic areas. During printing, a fountain solution and 
ink are applied to the imaged plate. The fountain solution 
is applied to the imaged plate to wet the hydrophilic ar- 
eas, so as to insure that only the oleophilic image areas 
will pick up ink for deposition on the paper stock as a 
printed image. Conventional lithographic printing plates 
typically have been imaged using ultraviolet radiation 
transmitted imagewise through a suitable litho film in 
contact with the surface of the printing plate. 
[0003] With the advent of digitally controlled imaging 
systems using Infrared lasers, printing plates which can 
be imaged thermally have been developed to address 
the emerging industry need. In such thermally imaged 
systems the radiation sensitive layer typically contains 
a dye or pigment which absoriss the incident infrared ra- 
diation and the absorbed energy initiates the thermal re- 
action to produce the image. However, each of these 
thermal imaging systems requires either a pre- or post- 
baking step to complete image formation, or blanket pre 
exposure to ultraviolet radiation to activate the layer. 
[0004] Examples of radiation sensitive compositions 
and their use In making lithographic printing plates are 
disclosed in U.S. Patents 4,708.925; 5,085.972; 
5,286,612; 5,372.915; 5,441.850; 5,491,046; 
5,340,699; and 5,466,557; and European Patent Appli- 
cation 0 672 954 A2. 

[0005] Each of the disclosed radiation sensitive litho- 
graphic printing plates requires a development step typ- 
ically with a highly alkaline developer which is prone to 
reaction with atmospheric carbon dioxide. After non- 
printing areas are removed the developed plate typically 
requires rinsing and drying prior to mounting on the 
printing press. In order to take full advantage of current 
digitally controlled imaging systems there is a need to 
reduce or eliminate the time required for plate develop- 
ment so that an imaged plate could be directly used on 
a printing press. 

[0006] These needs are met by the processless lith- 
ographic printing plate of this invention which is a neg- 
ative-working, thermally imageable, lithographic print- 



ing plate comprising: 

(a) a sheet substrat ; 

(b) a hydrophilic layer applied to the sheet sub- 
5 strate, wherein the hydrophilic layer comprises 

about 30 weight % or more of an aluminosilicate or 
a clay based on the- weight of the hydrophilic layer, 
but is not a hydrophilic layer consisting essentially 
of alumirrosilicate, and wherein the hydrophilic layer 
10 has a coating weight of about 5 g/m^ or more; and 

(c) an imaging layer applied to the hydrophilic layer, 
wherein the imaging layer comprises a thermally 
sensitive composition. 

IS [0007] A further embodiment of this invention is a 
method for preparing a lithographic printing surface con- 
sisting essentially of the steps: 

~ A. providing a negative-working, thermally imagea- 
20 ble, lithographic printing plate comprising: 

(a) a sheet substrate; 

(b) a hydrophilic layer applied to the sheet sub- 
strate, wherein the hydrophilic layer comprises 
about 30 weight % or more of an aluminosilicate 
or a clay based on the weight of the hydrophilic 
layer, but is not a hydrophilic layer consisting 
essentially of aluminosilicate, and wherein the 
hydrophilic layer has a coating weight of about 
5 g/m2 or more; 

and, 

(c) an imaging layer applied to the hydrophilic 
layer, wherein the imaging layer comprises a 
thermally sensitive composition; 

B. imagewise exposing the imaging layer to infrared 
radiation to produce an imaged layer; and 

C. treating the imaged layer with a conditkjner liquid 
to produce a lithographic printing surface. 

iO 

[0008] In a preferred embodiment of this invention, 
the hydrophilic layer has an outer mrcro-porous surface, 
and the imaging layer is micro-porous. 



[0009] This invention relates to processless thermal 
lithographic printing plates which can be digitally imaged 
by infrared laser radiation having a wavelength between 

so 700 and 1300 nm. The thermal lithographic printing 
plates described herein do not require a chemical de- 
velopment process to remove areas of the imaged plate. 
Rather, upon exposure to infrared laser radiation, the 
exposed imaged areas become Ink receptive and the 

55 non-exposed, non-image areas r pel ink after simple 
treatment with a conditioner such as a fountain solution. 
[0010] Th proc ssless thermal lithographic printing 
plates of this invention are comprised of a sheet sub- 
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strate; a hydrophilic layer applied to the sheet substrate; 
and a thermally sensitiv Imaging layer applied to th 
hydrophilic layer. The surface of the hydrophilic layer 
preferably is micro-porous and the imaging layer pr f- 
erably is micro-porous. The following detailed descrip- 
tion of the invention will describe the preferred embod- 
iment wherein the hydrophilic layer surface and the im-- 
aging layer are micro-porous, but is not intended to be 
limited thereby. 

[0011] In one embodiment of this invention the hy- 
drophilic layer, which is applied to the sheet -substrate, 
comprises about 30 weight % or more of an aluminoisll- 
icate or a clay based on the weight of the hydrophilic 
layer, but is not a hydrophilic layer consisting essentially 
of aluminpsilicate, and has a coating weight of about 5 
g/m^ or more; and the imaging layer, which is applied to 
the hydrophilic layer, comprises a thermally sensitive 
composition and preferably is micro-porous. 
[0012] In a specific embodiment of this invention the 
lithographic printing plate comprises: (a) a sheet sub- 
strate; (b) a hydrophilic layer applied to the sheet sub- 
strate, wherein the hydrophilic layer has an outer sur- 
fac which is micro-porous; and (c) a micro-porous Im- 
aging layer applied to the hydrophilic layer, wherein the 
imaging layer consists essentially of (1) an acid cata- 
lyzed, Crosslin king resin system; (2) a thermally-activat- 
ed acid generator; (3) an infrared absorbing compound; 
and optionally, (4) an indicator dye. 
[0013] As used herein the term "micro-porous' is in- 
tended to include layer surfaces which contain open 
pores which are a fraction of a micrometer or more In 
diameter. Such micro-porous surfaces are readily ob- 
served in electron micrographs of the surface, such as 
by use of 5 KV electron and 2000 magnification. Larger 
pores in hydrophilic surfaces may also be detected us- 
ing conventional acoustic studies to measure the rate of 
penetration of water (or ink) into the hydrophilic surface. 

Sheet Substrate 

[0014] Any dimensionalty stable sheet material may 
be used to support the lithographic plate structure of this 
invention. Thus the substrate may be polymeric films 
such as polyester films; metal sheets such as aluminum; 
pap r product sheets; a laminate thereof; and the like. 
Each of these substrate types may be coated with an- 
cillary layers to improve interlayer adhesion; thermal 
isolation, particularly for metal substrates; and the like. 
[0015] A preferred polymeric substrate is a sheet of 
polyester film such as polyethylene terephthalate, al- 
though other polymeric films and composites may also 
be used such as polycarbonate sheets; and the like. 
[0016] A preferred metal substrate is aluminum par- 
ticularly for such plates having long press llf . Th" sub- 
strate surface may be treat d or sub-coated with a ma- 
terial which provides a hydrophilic character to the sub- 
strate surface for use with a fountain solution. Thus an 
aluminum substrate may be electrochemically treated 



to provide a grained surface and enhance hydrophilicity 
of the surface for use with fountain solutions. 
[0017] Substrates can have any d sired thickness 
that would be useful for a given printing applicatkxi. and 
s to sustain the wear of a printing press and thin enough 
to wrap around a printing form, for example from about 
1 00 to about 500 fim in thickness. A preferred polymeric 
substrate composed of polyethylene terephthalate can 
have a thickness from about 100 to about 200 pm. 

Hydrophilic Layer 

[0018] The lithographic plate of this invention has a 
hydrophilic layer which has a mk:ro-porous surface, and 
contains about 30 weight % or more of an aluminosili- 
cate or a clay based on the weight of the hydrophilic lay- 
er, but is not a hydrophilic layer consisting essentially of 
aluminosilicate, and has a coating weight of about 5 g/ 
m^ or more, and typically about 10 g/m^ or more. Pref- 
erably, the hydrophilic layer has a coating weight of 
about 12 g/rrfi or more. In particular, the surface of the 
hydrophilic layer of this invention is micro-porous and 
strongly adheres to both the underlying substrate as well 
as the overlying imaging layer. Atypical hydrophilic layer 
contains an aluminosilicate or a clay and a crosslinked 
hydrophilic binder which is a product of a reaction of a 
water-soluble binder with a hardening agent. In a pre- 
ferred embodiment this layer also Includes one or more 
colloidal silicas, amorphous silicas, and surfactants. 
[001 9] A preferred hydrophilic layer which possesses 
these unique features contains a clay, silica and a 
crosslinked hydrophilic binder. In particular, the layer, 
typically is formed from 30-80 wt.% clay; 1 5-50 wt.% col- 
loidal silica; 2-15 wt.% water soluble polymeric binder; 
1-10 wt.% hardening agent; 0.01-1 wt.% surfactant; and 
0.1-10 wt.% of amorphous silica. Preferably, the hy- 
drophilic layer is formed from 50-70 wt.% clay; 20-40 wt. 
% colloidal silica; 5-12 wt.% water soluble polymeric 
binder; 1-5 wt.% hardening agent; 0.1-0.5 wt,% sur- 
factant; and 1-3 wt.% of amorphous silica. In the most 
preferred embodiment the hydrophilic layer is formed 
from about 51 -62 wt.% clay; about 18-26 wt,% colloidal 
silica; about 7.5-8 wt.% water soluble polymeric binder; 
about 4 wt.% hardening agent, all percentages being 
based on the total dry weight of the layer. The remainder 
of the layer can be composed of the other addenda de- 
scribed above. The coating weight for such layers typi- 
cally is 12-16 g/m, and the layers have a surface rough- 
ness from about 0.6 to 1.1 |xm. 

[0020] Useful clays may be either synthetic or natu- 
rally occurring materials. Clays are predominantly com- 
posed of hydrous phyllosilicates, referred to as clay min- 
erals. These clay minerals are hydrous silicates of Al, 
Mg, K, and Fe, and other less abundant elements. Such 
clays include, but are not limited to, kaolin (aluminum 
silicate hydroxide) which is to be understood to include 
the minerals katlnite, dickite. nacrite and halloysite-en- 
dellite. Other useful clays include, but are not limited to, 
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the serpentine clays (including the minerals chrysotile, 
amersite, cronstedrte, chamosit and gamlerfte), the 
montmorillonites (including the minerals b id flite, non- 
tronite, hextorite, saponit and sauconite), the illite 
clays, a glauconite, a chlorite, a vermiculite, a bauxite, 
an attapulgite, a sepiolite, a paigorskite, a corrensite, an 
-allophaneT-arTimogolite, a diaspore. a boehmite. a gibb- 
site, a cllachite, and mixtures thereof. In addition, syn- 
thetic clays such as laponites and hydrotalcites, (a 
chemical composition comprising magnesium alumi- 
num hydroxy carbonate hydrate) may be used. Kaolin 
is preferred. Mixtures of these clays can also be used If 
desired. Such clays can be obtained from a number of 
commercial sources including for example, ECC Inter- 
national and Southern Clay Products. Examples of com- 
mercially available clays include: TEX 540 clay, (a mix- 
ture of metal oxides having aluminum oxide 38.5 % and 
silicon oxide 45.3 %, less than 1 % each of sodium, ti- 
tanium, calcium, and an average particle size of 4-3 ^ ; 
available from ECC International); kaolin (china)clay, (a 
mixture of metal oxides having aluminum oxide 26 % 
and silicon oxide 25 %. and an average particle size of 
0.4 n; available from Aldrich); kaolin clay, (a mixture of 
metal oxides having aluminum oxide 34 % and silicon 
oxide 51 %, and an average particle size of 1 p; available 
from Across); and the like. 

[0021] Water-soluble binders which are useful In pre- 
paring the hydrophilic layer, include both inorganic and 
organic binder materials such as, but not limited to, gel- 
atin (and gelatin derivatives known in the photographic 
art), water-soluble cellulosic materials (for example hy- 
droxypropyicelluiose, hydroxyethyicellulose, hydroxy- 
propylmethylcellulose and carboxymethylcellulose), wa- 
ter-soluble synthetic or naturally occurring polymers (for 
example a polyvinyl alcohol, poly(vinyl pyrrolidones), 
polyacry lam ides, water absorbent starches, dextrin, 
amylogen, and copolymers derived from vinyl alcohol, 
acryiamides, vinyl pyrrolidones and other water soluble 
monomers), gum arable, agar, algin, carrageenan, fu- 
coidan, laminaran, comhull gum, gum ghatti. guar gum, 
karaya gum, locust bean gum, pectin, and the like. Cel- 
lulosic materials are preferred. Mixtures of any of these 
materials can be used for the preparation of the layer. 
As used herein the term "water-soluble" is Intended to 
mean that the material can form a solution in water hav- 
ing 1 weight % or greater of the material. A preferred 
cellulosic binder of this type is Methocel K100LV which 
is 5 % hydroxypropyl methylcellulose aqueous solution, 
available from Dow Chemical. 

[0022] One or more hardening agents (also identified 
as crosslinking agents) may be used to produce the 
crosslinked hydrophilic binder in the hydrophilic layer. 
Useful hardening agents include, but are not limited to, 
tetraalkoxysilanes (such as tetraethoxysilane and te- 
tramethoxysilane) - and silanes having two or more hy- 
droxy groups, alkoxy groups, acetoxy groups, (including 
but not limrted to 3-amino-propyltrihydroxy-silane, glyc- 
idoxypropyltriethoxysilane, 3-aminopropylmethyl-dihy- 



droxysilane, 3-(2-aminoethyl)aminopropyl-trihydroxysi- 
lane. N-trihydroxysilyl-propyl-N,N,N-trim thyl-ammonl- 
umchloride, trihydroxysilylporopanesulfonic acid and 
salts thereof). Of these hardening agents 3-aminopro- 
5 pyltrihydroxysilane. glycidoxypropyltriethoxy-silane or 
tetramethoxysilane are preferred. 
[0023] -When -colloidal -silica is present in the hy- 
drophilic layer, it can be obtained from a number of com- 
mercial sources, for example as LUDOX SM-30 from 
10 DuPont, and as Nalco® 2326 from Naico Corporation. 
[0024] The hydrophilic layer may contain one or more 
surfactants used in applying the layer to the substrate. 
Useful coating surfactants include CT-1 21 (Air Products 
Corporation), Zonyl® FSN nonionic surfactant (Du- 
is Pont). Olin 1 0G Olin Corporation) and Fluorad® FC431 
nonionic surfactant (3M Company). 
[0025] Additional materials useful In the hydrophilic 
layer include fillers such as amorphous silica particles 
(e.g., about 5 [xm in average size) to provide a rough- 
20 ness to the surface that eventually is used for printing. 
Typically, amorphous silica improves the coatabllity of 
the hydrophilic layer onto the support sheet. 
[0026] The materials in the hydrophilic layer can be 
applied to the support in any suitable manner using con- 
2S ventional coating equipment and procedures. Upon dry- 
ing, the coated porous hydrophilic layer typically has a 
dry coating weight of about 10 g/rrfi or more and pref- 
erably about 12 g/m2 or more. Typically, the coating 
weight of the hydrophilic layer is between about 10 g/ 
30 and about 20 g/m^. and preferably, between about 
1 2 g/m2 and about 1 6 g/m^. 

Thermally Sensitive Imaging L^ver 

55 [0027] The imaging layer of this invention is thermally 
sensitive and contains a composition which strongly ab- 
sorbs infrared radiation which induces a thermal proc- 
ess in the composition to change its physical properties. 
The imaging layer is preferably micro-porous although 

40 visually the coating appears uniform and continuous. In 
particular, electron micrographs taken with 5 KV 
electrons .at 2000 magnification illustrated that the sur- 
face of the uniform polymeric coatings Is micro-porous. 
The imaging layer of this invention preferably has a coat- 

-^5 ing weight between about 0.3 g/m^ and about 1 .5 g/rrfi. 
[0028] In one embodiment of this invention, the ther- 
mally sensitive composition of the Imaging layer con- 
tains an acrylic polymer having a plurality of pendent hy- 
drophilic groups; and an infrared absorbing compound. 

50 The pendent hydrophilic groups may be a hydroxy, a 
carboxylic acid, a sulfonic acid, a carboxamide, a sul- 
fonamide, a hydroxymethylamide. an alkoxymethyla- 
mide, an epoxy, an oxetane, an amine, or combinations 
thereof. The acrylic polymer may be one or more copol- 

55 ymers of N-alkoxymethyl methacrylamide, of N-alkoxy- 
methyl acrylamide, or of hydroxy-((1-oxo-2-propenyl)- 
amino) acetic acid; with C^ -0^2 alkylacrylate. with C, 
-Ci2 alkylmethacrylate. with glycidylmethacrylate, with 
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3,4-epoxy cyclohexyl methyl methacrylate, with 
3'4-eppxy cyclohexyl methyl acrylat , with acrylic acid, 
with methyl methacrylate, and with dimethylaminoethyl 
methacrylate. Preferably, the acrylic polymer is a copol- 
ymer • of N-methoxymethyl methacrylamide with 
3,4-epoxy cyclohexyl methyl methacrylate, a copolymer 
of N-methoxymethyt-methacrylamide with dimethylami- 
noethyl methacrylate. or a mixture thereof. The thermal- 
ly sensitive composition may additionally contain a pol- 
ymer having phenolic groups, such as a resole resin, a 
novoiac resin, a phenolic polymer containing naphtho- 
quinone diazide groups, a phenolic polymer containing 
aromatic hydroxymethyl groups, a phenolic polymer 
containing aromatic alkoxymethyl groups, polyvinylphe- 
nol. vinylphenol copolymers, or combinations thereof. 
[0029] In another embodiment of this invention, the 
thermally sensitive composition of-the imaging layer 
contains a crosslinking resin system such as an acid cat- 
alyzed, crosslinking resin system and a thermally-acti- 
vated acid generator In particular, such a system typi- 
cally contains an acid catalyzed, crosslinking resin sys- 
tem; a thermally-activated acid generator; an Infrared 
absorbing compound; and optionally, an indicator dye. 
The acid catalyzed, crosslinking resin system compris- 
es an acid catalyzed crosslinkable polymer capable of 
undergoing an acid-catalyzed polymerization and/or 
crosslinking reaction, at a temperature in the range of 
about 60-200°C, to form a crosslinked polymer. In one 
embodiment of this invention, the crosslinking resin sys- 
tem contains as its sole component an acid catalyzed 
crosslinkable polymer which contains functional groups 
which allows crosslinking between polymer chains of 
th resin system. In another embodiment, the crosslink- 
ing resin system contains both the acid catalyzed 
crosslinkable polymer and a binder resin comprising a 
polymer containing reactive pendent groups selected 
from the group consisting of hydroxy, carboxylic acid, 
sulfonamide, hydroxymethyl amide, and alkoxymethyl 
amide; wherein the binder resin is capable of undergo- 
ing an acid-catalyzed polymerization and/or crosslink- 
ing reaction with the acid catalyzed crosslinkable poly- 
mer, at a temperature in the range of about 60-200*C, 
to form the crosslinked polymer. Condensation polym- 
erization compositions of this type are disclosed in As- 
signee's U.S. Patent Application Serial No. 08/745.534 
the disclosure of which is incorporated herein by refer- 
ence. 

[0030] The binder resin used in the imaging layer of 
this invention preferably is one or more polymers capa- 
ble of undergoing an acid-catalyzed condensation reac- 
tion with the crosslinking resin at a temperature in the 
range of about 60 to 200"C to form a crosslinked poly- 
mer. Suitable examples of such polymers include poly 
{4-hydroxystyrene). poly(4-hydroxystyrene/-methyl- 
m thacrylate), novoiac resin, poly(2-hydroxyethylmeth- 
acrylateZ-cyclohexylm thacrylate), poly(2-hydrox- 
yethylmethacrylate/methylmethacrylate). poly(styren / 
butylmethacrylate/methylmethacrylate/methacrylic ac- 



id), poly(butylmethacrylate/methacfylic acid), poly(vi- 
nylphenol/2-hydroxyethylm thacrylate), poly(styrene/ 
n-butylmethacrylate/(2-hydroxyethyl methacrylate/ 
methacrylic acid), poly(N-methoxymethylmethylacryla- 
5 mide/2-phenylethylmethacry late/ methacrylic acid), and 
poly(styrene/ethylmethacrylate/2-hydroxyethylmeth- 
acrylate/methacrylic acid): The -binder resin is present 
in the composition in an amount of 0 to about 65, and 
preferably up to about 55, weight percent (based on the 
10 weight of the composition). 

[0031] The crosslinking resins used in the imaging 
layer of this invention preferably are resole resins, - 
Cg alkoxymethyl melamine and glycoluril resins, poly 
(hydroxymethylstyrene), poly(Ci - Cg -alkoxy-methyl- 
15 styrene), poly(hydroxymethyl-acrylamide)derivatives, 
poly(Ci - C5 - alkoxymethylacrylamide)derivatives, or 
combinations thereof. More preferably, the crosslinking 
resin is selected from the group consisting of resole res- 
ins prepared from a C^-Cs alkylphenol and formalde- 
20 hyde; butylated phenolic resins; tetra- C^-Cs alkoxyme- 
thyl glycoluril; and polymers of (hydroxymethylstyrene); 
of (4-methoxymethyl styrene); of [(N-methoxymethyl) 
acrylamide]; or of [(N-n-butoxymethyl)acrylamide]. 
Crosslinking resins which are particularly preferred are 
25 acrylic polymers having a plurality of pendent hy- 
drophilic groups which are selected from the group con- 
sisting of hydroxy, carboxylic acid, sulfonic acid, carbox- 
amide, sulfonamide, hydroxymethylamide. alkoxymeth- 
ylamkie, epoxy, oxetane, and combinations thereof. 
30 Particularly preferred acid catalyzed, crosslinkable pol- 
ymer resins are one ormore copolymers of N-alkoxyme- 
■ thyl methacrylamide, of N-aikoxymethyl acrylamide, or 
of hydroxy-((1-oxo-2-propenyl)-amino) acetic acid; with 
Ci -C12 all^acrylate, with Ci -C^g alkylmethacrylate, 
35 with glycidylmethacrylate, with 3,4-epoxy cyclohexyl 
methyl methacrylate, with 3,4-epoxy cyclohexyl methyl 
acryiate, with acrylic acid, and with methyl methacrylate. 
A particularly preferred polymer of this type is poly(N- 
methoxy methyl methacrylamide-co-3,4-epoxy cy- 
40 clohexyl methyl methacrylate). Typically the preferred 
acid catalyzed crosslinkable resin also contains polymer 
containing phenolic groups, such as a resole resin, a 
novoiac resin, a phenolic polymer containing naphtho- 
quinone diazide groups, a phenolic polymer containing 
45 aromatic hydroxymethyl groups, a phenolic polymer 
containing aromatic alkoxymethyl groups, polyvinylphe- 
nol, vinylphenol copolymers, and combinations thereof. 
The crosslinking resin is incorporated into the composi- 
tion In an amount from about 5 to about 90, and prefer- 
50 ably about 1 0 to about 75, weight percent (based on the 
weight of the composition). 

[0032] The thermally-activated acid generator used in 
the imaging layer of this invention promotes the matrix- 
forming reaction between the crosslinking resin and the 
55 binder resin when the layer is exposed to a suitable ra- 
diation source. Thermally-activated acid generators 
suitable for use in this invention includ , for example, 
straight or branched-chain C^ -C5 alkyl sulfonates; aryl 
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sulfonates; straight or branched chain N- -Cg alkyi 
sulfonyl sulfonamides; salts containing an onium cation 
and/or non-nucleophilic anion; and combinations there- 
of. Particularly useful salts include those in which the 
onium cation is selected from the group consisting of an 
iodonium. a sulphonium, a phosphonium, a oxysul- 
phoxonium, a oxysulphoniumT-a sulphoxorrium, an N- 
alkoxy ammonium, an ammonium, or a diazonium cati- 
on. Particularly useful salts Include those in which the 
non-nucleophilic anion is selected from the group con- 
sisting of tetrafluoroborate, hexafluorophosphate. hex- 
afluoroarsenate, hexafluoroantimonate, triflate, tetrakis 
(pentafluorophenyl)borate, pentafluoroethylsulfonate, 
p-methylbenzene sulfonate, ethyl sulfonate, trifluor- 
omethyl acetate, and pentafluoroethyl acetate. Pre- 
ferred thermally-activated acid generators are diarylio- 
donium salts. A particularly preferred thermally-activat- 
ed acid generator is a C3 - C20 alkoxyphenyl-phenylio- 
donium salt, or a C3 - Cgo alkoxyphenyl-phenyliodonium 
salt wherein the aikoxy group is substituted at the 2 po- 
sition with a hydroxy group such as 2-hydroxy-tetrad6- 
cyloxyphenyl-phenyliodonium hexafluoroantimonate, 
or an ester linkage is present in the aikoxy group chain. 
The thermally-activated acid generator is incorporated 
in the imaging layer In an amount from about 1 to about 
25 weight percent and preferably from about 5 to about 
20 weight percent, based on the weight of the compo- 
sition. 

[0033] The imaging layer of this invention also re- 
quires, as a component, an infrared absorber to render 
the layer sensitive to infrared radiation and cause the 
printing plate to be imageable by exposure to a laser 
source emitting in the infrared region. The infrared ab- 
sorbing compound may be a dye and/or pigment, typi- 
cally having a stfong absorption band in the region be- 
tween 700 nm and 1 400 nm, and preferably in the region 
between 780 nm and 1 300 nm. A wide range of such 
compounds is well known in the art and include dyes 
and/or pigments selected from the group consisting of 
triarylamine dyes, thiazolium dyes, indolium dyes, oxa- 
zolium dyes, cyanine dyes, polyaniline dyes, polypyrrole 
dyes, polythlophene dyes, thiolene metal complex dyes, 
carbon black, and polymeric phthalocyanine blue pig- 
ments. Examples of the infrared dyes employed in the 
imaging layer are Cyasorb IR99 (available from Glen- 
dale Protective Technology), Cyasorb IR165 (available 
from Glendale Protective Technology), Epolite H 1-1 78 
(available from Epoline). Epolite IV-62B (available from 
Epoline), PlNA-780 (available from Allied Signal), 
SpectralR830A (available from Spectra Colors Corp.). 
and SpectralR840A (available from Spectra Colors 
Corp.). The infrared absorber is used in the imaging lay- 
er In an amount from about 2 to about 30 weight percent, 
percent and preferably from about 5 to about 20 weight 
percent, based on the weight of th composition. 
[0034] Other components which can optionally be in- 
corporated into the imaging layer include an indicator 
dye and a secondary acid generator. 



[0035] An indicator dye is typically added to the imag- 
ing layer to provide a visual image on the exposed plate 
prior to inking or mounting on the press. Suitable indi- 
cator dyes for this purpose includ Basic Blue 7, CI Ba- 

s sic Blue 1 1 , CI Basic Eflue 26. CI Disperse Red 1 . CI Dis- 
perse Red 4, CI Disperse Red 13; and, especially, \/ic- 
toria Blue R, Victoria Blue BO, Solvent Blue SSvand Sol^ 
vent Blue 36. Preferably the imaging layer contains an 
indicator dye, suitably present in an amount of about 

to 0.05 to about 10 weight percent and more preferably 
from about 0.1 to about 5 weight percent, based on the 
weight of the composition. 

[0036] Suitable secondary acid generators are those 
capable of undergoing an acid-catalyzed thermal de- 
ts composition to form additional acid. Secondary acid 
generators of this type include an acetoacetate, a squar- 
b acki derivative, or an oxaric acid derivative. Particu- 
larly useful secondary acid generators include tert-butyl- 
2-methyl-2-(tosyloxymethyl)-acetoacetate, 2-phenyl-2- 
{2-tosyloxyethyl)-i ,3-dioxolane and a 3,4-dialkoxycy- 
clobut-3-ene-1 .2-dione. 

[0037] To fonm printing plates of this invention , the 
compositions typically may be dissolved in an appropri- 
ate solvent or solvent mixture, to the extent of about 5 
to 1 5 weight percent based on the weight of the compo- 
sition. Appropriate solvents or solvent mixtures include 
methyl ethyl ketone, methanol, methyl lactate, etc. De- 
sirably, the coating solution will also contain a typical sil- 
icone-type flow control agent. The porous hydrophilic 
layer on the sheet substrate may be coated by conven- 
tional methods, e.g., roll, gravure, spin, or hopper coat- 
ing processes, at a rate of about 5 to 15 meters per 
minute. The coated plate is dried with the aid of an air 
stream having a temperature from about 60 to about 
100**C for about 0.5 to 10 minutes. The resulting plate 
will have an imaging layer having a coating weight pref- 
erably below about 2 g/m ^ , and more preferably be- 
tween about 0.3 and about 1 .5 g/m 2. 

Preparation of the Lithographic Printing Surface: 

[0038] In the method of this invention, a lithographic 
printing surface is prepared using a lithographic printing 
plate as described supra which comprises a sheet sub- 
strate; a hydrophilic layer applied to the sheet substrate, 
wherein the hydrophilic layer has an outer micro-porous 
surface; the hydrophilk: layer comprises about 30 weight 
% or more of an aluminosilicate or a clay, but is not a 
hydrophilic layer consisting essentially of aluminosili- 
cate, and the hydrophilic layer has a coating weight of 
about 5 g/m^ or more; and an imaging layer applied to 
the hydrophilic layer, wherein the imaging layer is micro- 
porous and comprises a thenmally sensitive composi- 
tion. The imaging layer is irriagewise exposed to infrared 
radiation to produce an imaged layer; and the imaged 
layer is treated with a conditioner liquid to produce a lith- 
ographic printing surfac . 

[0039] The lithographic printing plates of this inven- 
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tion are imagewise exposed by a radiation source that 
emits in the infrared region, I.e., between about 700 nm 
and about 1.400 nm. Preferably, the infrar d radiation 
is laser radiation. Such laser radiation may b digitally 
controlled to imagewise expose the imaging layer. In this 
context, the lithographic printing plates of this invention 
-are uniquely adapted for "direct-to-plate" imaging. Di- 
rect-to-plate systems utilize digitized information, as 
stored on a computer disk or computer tape, which is 
intended to be printed. The bits of information in a digi- 
tized record correspond to the image elements or pixels 
of the image to be printed. The pixel record Is used to 
control an exposure device which may, for example, 
take the form of a modulated laser beam. The position 
of the exposure beam, in tum, may be controlled by a 
rotating drum, a leadscrew, or a turning mirror. The ex- 
posure beam is then turned off in correspondence with 
the pixels to be printed. The exposing beam is focused 
onto the imaging layer of the unexposed plate. 
[0040} During the writing operation, the plate to be ex- 
posed is placed in the retaining mechanism of the writing 
device and the write laser beam is scanned across the 
plate and digitally modulated to generate an image on 
the surface of the lithographic plate. When an indicator 
dye is present in the imaging layer a visible image is 
likewise produced on the surface of the plate. 
[0041] After imaging exposure the Imaged layer of the 
lithographic printing plate of this invention is treated with 
a conditioner liquid. Thermal imaging renders the ex- 
posed areas ink-receptive; whereas the unexposed ar- 
eas are rendered ink-repelling by the conditioner liquid. 
While not being bound by any particular theory, it is pos- 
tulated that micro-porosity of the image layer facilitates 
these processes. 

[0042] The conditioner liquid may be a conventional 
fountain solution which is applied to the lithographic 
plate the conventional way on a lithographic printing 
press. Aitematively. the conditioner Iquid may be an 
aqueous surfactant solution which is applied to the im- 
aged surface, for example by wiping with a solution sat- 
urated applicator, and wherein the treated plate is then 
directly placed on the printing press and the printing op- 
eration begun. A unique feature of the lithographic print- 
ing plate of this invention is that it can be used directly 
on a lithographic printing press without such a washout 
development step required by conventional Irtho plates. 
Such a feature further enhances the efficiency of direct- 
to-plate imaging systems in that it eliminates plate de- 
velopment completely. The aqueous surfactant solution 
typically has a pH between about 3 and about 1 3, and 
contains about 0.2 to about 15 weight percent of a sur- 
factant based on the weight of the conditioner liquid, and 
preferably between about 2 to about 1 2 weight percent. 
The surfactant used in the conditioner liquid preferably 
is an amphoteric surfactant. Examples are disclosed in 
U.S. Patent 3,891 ,439 the contents of which are incor- 
porated herein by reference. Column 4, lines 21 et seq. 
of this patent describe amphoteric surfactants which are 



substituted imidazolines prepared by reacting long 
chain imidazolines with halogenated or organic interme- 
diat s containing carboxyi, phosphoric, or sulfonic acid 
groups. Amphoteric surfactants of this type are Mona- 
s terics available from Mona Industries, Inc., Patterson, 
NJ, particularly CYNA-50 surfactant. Preferably an am- 
~- phot erics urfactant used in this invention is an imidazo- 
line-based surfactant. The aqueous surfactant solution 
may be a conventional fountain solution to which the 
10 surfactant has been added but is preferably an alkaline 
solution such as the developer solutions disclosed in U. 
S. Patent 3,891 ,439 cited supra, A suitable alkaline so- 
lution of this type is a conventional developer, such as 
the developer disclosed in example 1 of U.S. Patent 
IS 3,891,439, which contains about 11 %of the imidazoline 
based amphoteric CYNA-50 surfactant (hereinafter 
identified as Surfactant Solution i). 
[0043] The Myriad printing plates described in our 
eariier patent application WO 99/11457, published on 
11 March 1999, are believed to have a hydrophific sur- 
face consisting essentially of aluminositicate. 
[0044] We make no claim to the use in this invention 
of the Myriad printing plates disclosed in WO 99/11457, 
or to plates Identical therewith. 

[0045] The lithographic printing plate of this invention 
will now be illustrated by the following examples but is 
not intended to be limited thereby. 

Example 1 

[0046] In this example the term "wt.%" is intended to 
mean the weight % of the component designated based 
on the total weight of components, i.e., 'solids", exclu- 
sive of water or any solvents used to disperse or coat 
the mixture. 

[0047] A hydrophilic layer on a sheet substrate was 
prepared as follows: A hydrophilic coating mixture was 
prepared by mixing 160 g (18.6 wt.%) Ludox SM30 (30 
% colloidal silica aqueous solution, available from Du- 
Pont). 408 g (7.9 wt.%) Methocel K1 OOLV (4.8 % hydrox- 
ypropyl methylcellulbse aqueous solution, available 
from Dow Chemical), 80 g (31 wt.%) kaolin (china)clay, 
(a mixture of metal oxides having aluminum oxide 26 % 
and silicon oxide 25 %, and an average particle size of 
0.4 |a; available from Aldrich), 80 g (31 wt.%) kaolin clay, 
(a mixture of metal oxides having aluminum oxide 34 % 
and silicon oxide 51 %, and an average particle size of 
1 |j; available from Across), 1 6 g ( 6.2 wt.%) Sy loid 7000 
(amorphous silica available from W.R. Grace), 13 g ( 5 
wt. %)surfactant CT-121 (available from Air Products), 
and 31 9 g water. This coating mixture was mixed for 48 
hours in a ceramic ball mill with ceramic shots ( weight 
of shots, 1614 g). Tetramethoxysilane (8 ml) was added 
to 950 g of the mixture, whk:h was subsequently coated 
onto a grained and silicated aluminum she t using a No. 
5 wire-wound rod. After drying in an oven at 125'*C for 
ca. 10 minutes, the porous hydrophilic coating weight 
was 12 g/rrfi, and a surface roughness of 0.9-1 ,1 jxm. 
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[0048] A polymeric coating solution was prepared by 
dissotving 4.0 g poly(N-methoxymethyI methacryla- 
mide-co-dimethylamino thyl methacrylate) (80:20 wt%) 
hereinatter ACR1356 (available from Potychrom 
Corp.), 2.1 g of butylated, thermosetting phenolic resin 
(GPRI-7550, 75% solid, available from Georgia Pacific), 
0:9-g-ADS 830 dye and 0,15 g of the indicator dye Sol- 
V nt Blue 35 (available from Spectra Colors Corp.) into 
120 9 solvent mixture containing 60% methyl ethyl ke- 
tone. 20% methanol, 20% methyl celtosolve and a trace 
amount of FC430 surfactant. The solution was spin 
coated on the hydrophllic surface of the above coated 
aluminum substrate at 85 rpm and dried at 60'' C for 3 
minutes to produce a uniform polymeric coating having 
a coating weight between 0.8 and 1.2 g/m^ . 
[0049] The plate was imaged on a Creo Trendsetter 
thermal plate setter, which was equipped with solid state 
diode lasers having a wavelength at around 830 nm, at 
an energy density between 200 and 500 mJ/cm^. The 
imaged plate was mounted on press and wetted with an 
acidic fountain solution at pH 4-5. The plate produced 
more than 20.000 copies without any deterioration. 

Example 2 

[0050] The Myriad (trade mark) plate described betow 
is believed to have a hydrophllic surface consisting es- 
sentially of aluminosilicate. Therefore Example 2 is 
present only tor the purpose of disclosure. 
[0051] It is to be understood that good results can be 
obtained with similar plates to those in Example 2, hav- 
ing hydrophllic layers with lesser amounts of alumino- 
silicate. Such plates are in accordance with this inven- 
tion. 

[0052] The substrate used for making the lithographic 
printing plate was Myriad film base, a product of Xante 
Corporation, Mobile, Alabama. Myriad offset substrate 
is a hydrophllic surface treated polyester film. The hy- 
drophllic surface was analyzed using a FT-IR spectro- 
photometer and identified as alumino silicate corre- 
sponding to AI2O3 • aSiOg • 2H2O and an electron mi- 
crograph at 5 KV electrons and 2000 magnification re- 
vealed that the hydrophllic surface is mfcro-porous. 
[0053] The polymeric coating solution was prepared 
by dissolving 4.0 g poly(N-methoxy methyl methacryla- 
mide'CO-3,4-epoxy cyclohexyl methyl methacrylate) 
(80:20 wt %) hereinafter ACR1290 (available from Poly- 
chrome Corp.), 2.0 g butylated, thermosetting phenolic 
resin (GPRI-7550, 75% solid, available from Georgia 
Pacific), 0.8 g 2-hydroxy-tetradecyloxyphenyl-phenyljo- 
donium hexafluoroantimonate hereinafter CD101.2 
(available from Sartomer), 0.8 g SpectralR830A infrared 
dye (available from Spectra Colors Corp.) and 0.2 g of 
the indicator dye Solvent Blue 35 (available from Spec- 
tra Colors Corp.) into 120 g solvent mixture containing 
60% methyl ethyl ketone, 20% methanol, 20% thyl cel- 
losolve and a trac amount of FC430 surfactant. The 
solution was spin coated on th hydrophllic surface of 



the Myriad polyester offset substrate at 85 rpm and dried 
at 60 C for 3 minutes to produce a uniform polymeric 
coating having a coating weight between 0.4 and 1 .0 g/ 
m^ . An electron micrograph at 5 KV electrons and 2000 

s magnification revealed that the uniform polymeric coat- 
ing surface is micro-porous. 
-[G054J — The plate was imaged on a Creo Trendsetter 
thermal plate setter, which was equipped with solid state 
diode lasers having a wavelength at around 830 nm. at 

?o an energy density between 200 and 500 mJ/cm^. An 
electron micrograph at 5 KV electrons and 2000 magni- 
fication revealed that the surface of the imaged uniform 
polymeric coating is micro-porous at least in the non- 
imaged areas. 

75 [0055] The imaged plate was mounted on press and 
wetted with Surfactant Solution I (described supra) as a 
conditioner solution. The plate produced more than 
50,000 copies without any deterioration. 
[0056] Those skilled in the art having the benefit of 

20 teachings of the present Invention as hereinabove 
set forth, can effect numerous modifications thereto. 
These modifications are to be construed as being en- 
compassed within the scope of the present invention as 
set forth In the appended claims. 

Claims 

1. A negative-working, thermally imageable, iitho- 
50 graphic printing plate comprising: 

(a) a sheet substrate; 

(b) a hydrophllic layer applied to the sheet sub- 
strate, wherein the hydrophllic layer comprises 

3S about 30 weight % or more of an aluminosilicate 

or a clay based on the weight of the hydrophllic 
layer, but is not a hydrophllic layer consisting 
essentially of aluminosilicate, and wherein the 
hydrophllic layer has a coating weight of about 
40 5 g/m2 or more; and 

(c) an imaging layer applied to the hydrophllic 
layer, wherein the Imaging layer comprises a 
thermally sensitive composition. 

4S 2. The lithographic printing plate of claim 1 wherein the 
hydrophllic layer has an outer micro-porous sur- 
face. 

3. The lithographic printing plate of claim 1 or 2 where- 
so in the hydrophllic layer further comprises a 

crosslinked hydrophllic binder which is a product of 
a reaction of a water-soluble binder with a harden- 
ing agent. 

4. The lithographic printing plate of claim 3 wherein the 
water-soluble binder is a gelatin, a gelatin deriva- 
tive, a cellulosic material, a vinyl pyrrolidone poly- 
mer, an acrylamide polymer, a polyvinyl alcohol, an 
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agar, an algin, a carrageenan, a fucoidan. a (ami- 
naran, a gum arable, a cprnhull gum. a gum ghatti, 
a guar gum, a karaya gum, a locust bean gum, a 
pectin, a dextran, a starch or a polypeptide. 

5 

5. The lithographic printing plate of claim 3 or 4 where- 
in the hardening agent- is- a-silane having two or 
more hydroxy groups, alkoxy groups, acetoxy 
groups, or a combination thereof. 

10 

6. The Irthographk: printing plate of claim 5 wherein the 
hardening agent is aminopropyltrlethoxysllane, gly- 
cidoxypropyltriethoxysilane, or tetramethoxysilane. 

7. The lithographic printing plate of any preceding is 
claim wherein the hydrophiiic layer further compris- 
es colloidal silica. 

8. The lithogiraphic printing plate of any preceding 
claim wherein the clay is a kaolin, a serpentine, a 
montmorillonite, an iJlite, a glauconite, a chlorite, a 
vermiculite. a bauxite, an attapulgite, a sepiolite. a 
palgorskrte. an allophane. an rmogollte, a diaspore. 
a boehmite, a gibbsite. a cliachite, a laponite, a hy- 
drotalcite, or any mixture thereof. 

9. The lithographic printing plate of any preceding 
claim wherein the clay is an aluminosilicate. 

10. Thelithographicprintingplateof claim 9 wherein the 50 
aluminosilicate is AI2O3 • 2 Si02 • 2H2O. 

11. The lithographic printing plate of any preceding 
claim wherein the thermally sensitive compositk>n 
contains an infrared absorbing compound; and op- 3S 
tionally, an indicator dye. 

12. The lithographic printing plate of any preceding 
claim wherein the thermally sensitive composition 
comprises an acrylic polymer having a plurality of 
pendent hydrophiiic groups. 

13. The lithographic printing plate of any preceding 
claim wherein the thermally sensitive composition 
comprises an acid catalyzed, crosslinking resin sys- 4S 
tem and a thermally-activated acid generator. 

14. A method for preparing a lithographic printing sur- 
face on the lithographic plate of any preceding 
claim, the method comprising the steps of: so 

A. exposing imagewise the imaging layer to in- 
frared radiation to produce an Imaged layer; 
and 

B. tr ating the imaged layer with a conditioner ss 
liquid to produce a lithographic printing surface. 

15. The method of claim 14 wherein the conditioner 



contains an amphoteric surfactant. 

1 6. The method of claim 1 4 or 15 wherein the condition- 
er liquid is a fountain solution. 

17. A lithographic printing plate having a lithographic 
printing surface with preferentially~-ink=accepting - 
portions, the surface having been thus prepared by 
the method of claim 14, 15 or 16. 
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(57) A lithographic printing surface is prepared us- 
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the sheet substrate; and a thermally sensitive imaging 
layer on the hydrophilic layer. The hydrophiiic layer con- 
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or clay, and preferably has an exterior surface which is 
micro-porous. The imaging layer preferably is micro-po- 
rous. The imaging layer is exposed imagewise using in- 
frared laser radiation to produce an imaged layer. The 
imaged layer is treated with a conditioner liquid to pro- 
duce a lithographic printing surface. The conditioner liq- 
uid can be a fountain solution containing an amphoteric 
surfactant. 
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